MACHINE FOR HARVESTING STALK CROPS 
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Background of the Invention 

1. Field of the Invention 

The invention relates generally to a harvesting machine or attachment for harvesting stalk 
crops, such as maize or the like, and more particularly to such a machine having cutting and 
intake portions which are moveable between a working position and a transporting position. 

2. RelatedArt 

A harvesting machine of this type has been disclosed, for example, by the publication EP 
0 992 187 Al. This publication describes a self-propelled machine with a harvesting attachment 
which has rotating intake and cutting drums arranged next to one another. These intake and 
cutting drums are fitted to pivotable frame elements. In this case, four intake and cutting drums 
are fitted to a base frame arranged in front of the machine in the direction of travel while, to the 
side thereof, two intake and cutting drums are arranged in each case on pivotable frame parts and 
one intake and cutting drum is arranged in each case on a further, likewise pivotable outer frame. 
In a transporting position, the lateral frame parts and the outer frame parts are pivoted upward 
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and inward, which accordingly results in the transporting width which is significantly reduced in 
comparison with the working position. 

The machine of the described type has the disadvantage that the inwardly pivoted cutting 
and intake units are arranged in front of the driver's cab in the direction of travel and therefore 
may, under some circumstances, depending on the structural shape, impair the view of the 
roadway in the direction of travel. 

Summary of the Invention 

It is therefore the object of the invention to propose a corresponding machine with an 
improved view in the direction of travel. 

Accordingly, a harvesting machine according to the invention is distinguished in that at 
least two cutting and intake units having cutting and intake elements are aligned in a manner 
such that they can pivot in an opposed direction of rotation. This results in structural 
possibilities of arranging the arrangement of the cutting and intake units in the transporting 
position in such a manner that, in the straight ahead direction, a largely free view of the 
carriageway is possible. 

In one preferred embodiment, a base unit which is fitted essentially centrally in the 
machine is provided. An arrangement of this type provides various advantages. 

Firstly, a substantial part of the working width can be covered with a single-piece frame 
construction. Moreover, the coupling of the drive of the machine into the corresponding 
attachment implement with a base unit of this type can be brought about more easily. Moreover, 
the height adjustment of the attachment implement on a base unit configured in such a way can 
be designed in a conventional manner. In addition, the entire suspension of the attachment 
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implement on the machine can be all the more stable and secure against tilting, the further the 
fastening to the machine extends over the width of the machine. The base unit is therefore 
advantageously not only arranged centrally in front of the machine; rather, it is moreover 
designed in such a manner that it extends essentially over the entire width of the machine. This 
width corresponds essentially also to the overall width of the machine in the transporting position 
of the attachment implement. 

The full utilization of the width of the machine for of the base unit has the further 
advantage that the pivotable units of the attachment implement which are situated outside the 
width of the machine in the working position can be designed to be correspondingly shorter 
while operating in the same way. In one development of the invention, at least one cutting and 
intake unit designed as an intermediate wing and at least one cutting and intake unit designed as 
an outer wing are attached on the outside of the base unit, it -being possible for the outer wing 
and the intermediate wing to be pivoted in an opposed direction of rotation. This enables the 
outer wing to be folded together with the intermediate wing in the edge region of the base unit, 
so that it is possible, apart from the construction of the necessary intake and cutting elements on 
the base unit, to keep the central region free of further structural elements projecting vertically. 
This arrangement is one example of the manner in which the view of the carriageway in the 
direction of travel is not disturbed. 

In one development of the invention, the intermediate wing is designed in a manner such 
that it can be pivoted inward beyond the vertical position in the transporting position. 

This enables the pivot axis to be shifted outward as far as possible to pivot in the 
intermediate wing into the transporting position without the outer wing protruding over the 
transporting width of the machine in the transporting position. 
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For this purpose, the outer wing is designed in a manner such that it can be pivoted 
outward through essentially 180° with respect to the intermediate wing. In this embodiment, the 
outer wing is pivoted to a maximum extent with respect to the intermediate wing, so that it may, 
if appropriate, also rest on the intermediate wing or on the machine components fitted to it. This 
enables a stable position of the outer wing with the associated machine parts to be produced on 
the intermediate wing. Furthermore, with the outer wing pivoted to this maximum extent, the 
angle of inclination of the intermediate wing inward is minimal, i.e. exactly large enough to 
achieve the desired transporting width without the intermediate wings moving into the central 
region and therefore into the field of view of the driver in the straight ahead direction. 

Particularly in the above-described refinement with a comparatively wide base unit which 
extends, if appropriate, over the entire width of the machine, and intermediate wings and outer 
wings adjoining it on the outside, the number of cutting and intake elements which are provided 
is reduced starting from the base unit toward the outer wing. The outer wings, which are situated 
furthest to the outside in the working position, are therefore shorter and lighter in relation to the 
intermediate wing, which, in turn, can be designed to be shorter and lighter in relation to the base 
unit or the construction thereof. The loading of the pivoting mechanisms is therefore reduced, 
the further outward the latter are situated. 

Mechanical loadings of the pivoting mechanisms can be brought about by various causes. 
They have to be carried along, for example, in the forward movement of the machine. This 
results in a counterforce to the rear either due to contact with the ground or else due to the 
counter pressure of the plants to be harvested. The shorter the corresponding wings are designed 
to be, the weaker is the corresponding torque which acts on the pivoting mechanisms. In 
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addition, shorter and lighter pivoting wings can be raised more easily, i.e. the corresponding 
driving elements can be of smaller dimensions. Furthermore, shorter and lighter side wings 
Also result in a lower loading of the pivoting mechanisms in the transporting position, for 
example due to bumps which are caused by unevenness in the carriageway, braking and steering 
processes or the like. 

In order to bring about an unimpaired field of view in the direction of travel, the 
transporting position is advantageously designed in such a manner that the intermediate wings on 
both sides and the outer wings fastened thereto are spaced apart from one another in such a 
manner that the central region remains free. 

The pivot axis between the intermediate wing and the outer wing is preferably arranged 
in the region close to the ground, with reference to the working position. This enables the outer 
wing to be pivoted through 180° in relation to the intermediate wing with the aid of a simple 
realization of the axis and without major structural measures. 

Furthermore, if required, a rear wall can be provided on the rear side of the intermediate 
wing and of the outer wing, along which the plant stalks which have been cut off and drawn in 
can be guided inward. In the embodiment described, in which the outer wing is pivoted 
downward and outward with respect to the intermediate wing, it is possible to design the 
respective rear walls of the outer wing and of the intermediate wing in such a manner that they 
can be joined to each other essentially over the entire height of the rear wall in the working 
position. In this connection, an arrangement is possible in which the rear walls are positioned in 
one direction. This is not possible during a pivoting movement inward. In this case, either, as 
described in the abovementioned prior art, an elastic intermediate region has to be provided or 



0156534.02 



5 



else an overlap of two wall regions arranged offset with respect to the direction of travel has to 
be provided. 

The pivot axis between the base unit and the intermediate wing is preferably arranged in 
the upper half of the construction, which comprises the cutting and intake elements and the rear 
wall. This permits the pivoting movement of the intermediate wings inward with the aid of a 
simple pivot axis without individual components striking against one another. If the pivot axis is 
arranged in this case at a somewhat lower point than the upper edge of the rear wall, then it is 
recommended to bevel said rear wall toward the pivot axis in order thus to produce a free angular 
region for the pivoting movement. 

If the pivot axis is positioned sufficiently far upward for it to be situated level with the 
upper edge of the rear wall, then a joining in one direction can also be realized at this connecting 
point. 

The harvesting machine according to the invention can be designed as a mounted 
implement for an agricultural machine or else as part of a self-propelled harvesting machine. 

One exemplary embodiment of the invention is illustrated in the drawing and will be 
explained in greater detail below with reference to the figures. 

Brief Description of the Drawings 
The accompanying drawings, which are incorporated in and form a part of the 
specification, illustrate the embodiments of the present invention and together with the 
description, serve to explain the principles of the invention. In the drawings: 

Fig. 1 is a plan view of a harvesting machine or attachment embodying to the invention; 
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Fig. 2 is a front view of the machine shown in Fig. 1 with cutting and intake units in a 
working position; 

Figs. 3 and 4 are front views similar to Fig. 2, but showing intermediate positions of the 
cutting and intake units during the transition into a transporting position; and 

Fig. 5 is a front view of the machine with the cutting and intake units in the transporting 
position. 

Detailed Description of the Embodiments 
A harvester 1 includes a machine 4 which is illustrated schematically with reference to 
front wheels 2 and intake rollers 3 for the harvested crop. A harvesting attachment 5 is fitted (in 
a manner not illustrated specifically) to the machine 4 and can be driven via the machine 4 in a 
conventional manner. 

The harvesting attachment 5 comprises a base unit 6, which is arranged centrally and on 
the front side in front of the machine 4 and on which one cutting and intake unit designed as an 
intermediate wing 7 and one cutting and intake unit designed as an outer wing 8 are articulated in 
a pivotable manner on both sides in each case. 

Pivot axes 9, 10 are situated here in the direction of travel F. In other words, the pivot 
axes 9, 10 extend longitudinally and generally parallel to a longitudinal axis of the machine 4. 
Cutting and intake elements 1 1 are arranged on the base unit 6 and on the intermediate wings 7 
and outer wings 8 and, in a working position shown in Fig. 1, can be rotated about an essentially 
vertical axis of rotation 12. The individual cutting and intake elements 1 1 are separated by 
divider fingers 13 which direct the crop to be harvested (not illustrated), to the particular cutting 
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and intake element 1 1. This occurs as the crop strikes against the harvesting attachment 5 during 
travel in the direction of travel F, 

As can be seen with reference to Fig. 2, the cutting and intake elements 1 1 are 
constructed in the form of drums and comprise individual driver discs 14 and at least one cutting 
disc 15 on the ground side. The cutting and carrying along of the stalk crop, in particular the 
maize plants, in the cutting and intake elements 1 1 is undertaken in a known manner, and so the 
special configuration of the cutting and intake elements 1 1 and their function will not be 
described further. 

Wall elements 16, 17, 18 are arranged in each case on the rear side of the base unit 6, the 
intermediate wings 7 and the outer wings 8 and the crop can be guided on them inward in the 
direction of the intake rollers 3. 

In the position illustrated according to Figs. 1 and 2, the harvesting attachment 5 is in the 
working position with maximum width. 

To pivot the harvesting attachment 5 into a transporting position, first of all the 
intermediate wings 7 are pivoted into a vertical position as illustrated in Fig. 3. This pivoting 
movement is undertaken by conventional driving means, for example by hydraulic cylinders. 

Starting from this vertical intermediate position of the intermediate wings 7, each outer 
wing 8 can now, as shown in Fig. 4, be folded downward through 180° about the pivot axis 10. 
This pivoting movement is also carried out with conventional driving means, for example a 
further hydraulic cylinder. It can also be readily seen that this 180° rotation about a single pivot 
axis 10 is made possible by the fact that the pivot axis 10 is adjacent the ground when in the 
working position shown in Fig. 2. The position shown in Fig. 4 can accordingly be reached 
without the individual components of the outer wing 8 colliding with the intermediate wing 7. 
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In a further step, each intermediate wing 7 is then inclined inward until the transporting 
position shown in Fig. 5 is reached. In this position, the harvesting attachment 5 does not 
protrude laterally over the road wheels 2 at any point. The intermediate wings 7 are inclined 
inward about the angle a, but a gap 19 remains. This gap permits a free view of the road from 
the driver's cab (not illustrated) which is located above the road wheels 2. 

The locking of the transporting position can be obtained mechanically via corresponding 
regulating mechanisms or else by securing in place hydraulically. If hydraulic working cylinders 
are used for the pivoting movements during the transition between the working position and the 
transporting position and vice versa, the transporting position can be secured via a hydraulic 
locking of these working cylinders. A combination of mechanical locking and securing it in 
place hydraulically is also readily conceivable. In that case the mechanical locking may be 
implemented separately from the working cylinders or else in the form of an "end position 
locking" of the working cylinders. 

As can be seen with reference to Fig. 4, the pivot axes 9 are situated in the upper a half of 
the edge element 16, which forms the rear wall of the base unit 6. The pivot axis 9 is situated 
level with (i.e. no lower than) the upper end of the cutting and intake elements 1 1 . This enables 
the transporting position shown in Fig. 5 to be reached without the cutting and intake elements 
1 1 colliding. Advantageously the wall elements 16 and 17 of the base unit 6 and of the 
intermediate wing 7, respectively, are slightly beveled in the region of the pivot axis 9. The 
bevels 20, 21 project over the cutting and intake elements 1 1 and therefore the pivot axis 9. The 
bevels 20, 21 are in this case selected in such a manner that they are joined to each other when 
the pivoting angle a in the transporting position is set. If, in addition, the bevels 20, 21 are 
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arranged so that they meet at the pivot axis 9, then the recesses required in the rear wall formed 
by the wall elements 16, 17, 18 are as small as possible. 

The joints containing the pivot axes 9, 10 are expediently designed as hinge joints which 
absorb the forces occurring to the rear during the harvesting process due to the forward travel of 
the harvesting machine and the crop striking against it, and the torques produced as a result. 

To ensure the horizontal working position (see Fig. 2) even when the base part 6 is being 
raised, the hinge joints 10 may furthermore be designed in such a manner that the intermediate 
wings 7 are prevented from folding down outward from the base unit 6, for example via stops. 
On the other hand, however, the horizontal working position can also be set and fixed without 
mechanical stops via the driving elements, for example via hydraulic working cylinders. In both 
cases, the setting of the height of the working position is possible via adjustment in height of the 
base unit 6. 

The invention in its broader aspects is not limited to the specific mechanisms shown and 
described but departures may be made therefrom within the scope of the accompanying claims 
without departing from the principles of the invention and without sacrificing its chief 
advantages. 
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